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ABSTRACT 
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The aim of this analytical and descriptive study was to determine the 
availability of application of Hazard Analysis Critical Control Point 
(HACCP) prerequisites and Critical Control Point in raw milk post-
collocation and distribution in Omdurman area as a base to know the 
availability of Hazard Analysis Critical Control Point (HACCP) application. 
  Farms were randomly selected and follow up diagrams of milk 
distribution chain was constructed.  
Thirty-eight milk samples were collected from five dairy farms and 
subsequent different stage of distribution, and then tested for bacteriological 
load. 
 A questionnaire was distribution to hundred farm workers in 
Omdurman area to evaluate application and shortage in Hazard Analysis 
Critical Control Point (HACCP) prerequisites. The questionnaire targeted 
the milkers, milking hygiene and accumulation stage, utensils and farm 
hygiene and distribution methods of milk. 
 The questionnaire and observations showed poor buildings 
construction, poor water supply, poor hygiene of farms as well as milkers 
and accumulation of dung and animal waste that inducted insect spread. 
 The questionnaire showed that 43% of milkers were primary educated 
and 38% illiterate. Knowledge about safety and hygiene while milking and 
milk distribution was limited,  and training was lacking. 
 To explore milk quality changes during distribution, milk samples 
were collected from different locations. Milk temperatures were in the range 
of 29 °C to 38 °C at distribution time intervals. pH was between 6.48 and 
6.84  which favoured the  growth of pathogenic and non-pathogenic bacteria 
in milk. Viable count of bacteria, in most farms under study was high 
ranging between 1.12×107cfu/ml and 3.44 × 1010  cfu/ml.   
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 On the other hand, to test for farms hygiene, milkers and distributors 
personal hygiene and surrounding environment hygiene, coliform was 
counted using most proper number method (MPN). It was high in most 
farms1400/100 ml. 
 To test for milk hygiene, milk samples were collected from the farm 
and from points in the distribution chain for Staphylococcus aureus isolation 
and count. Staphylococcus aureus count was between 
 ×8.70    102  cfu/ml and ×1.98  106 cfu/ml . All farms showed the presence of 
Staphylococcus aureus and  other Staphylococci spp. 
 In addition, milk samples were tasted for aerobic bacteria and gram 
positive and negative bacteria were isolated. 
 The needed prerequisite programmes were evaluated while the 
possible common critical control points in milk post collocation and 
distribution chain were detected using Codex Alimentarius decision tree.  
 Two critical control points have been assigned for milk distribution 
chain in Omdurman areas. The first critical control points was  to control 
raw milk production hygiene before distribution while the  second critical 
control point  was  controlling of milk temperature. 
It important that milk distribution chain should be monitored by 
Health and Veterinary authorities to ensure safe milk to consumers. 
 
  
  
  
  
  
ﺺﻠﺨﺘﺴﻤﻟا  
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ﻧﻈﺎم ﺗﺤﻠﻴﻞ اﻟﻤﺨﺎﻃﺮ واﻟﺘﺤﻜﻢ ﻓﻲ اﻟﻐﺮض ﻣﻦ اﻟﺪراﺳﺔ ﺗﺤﺪﻳﺪ إﻣﻜﺎﻧﻴﺔ ﺗﻄﺒﻴﻖ ﻣﺘﻄﻠﺒﺎت ﻣﺎ ﻗﺒﻞ      
 أم ﻣﻨﻄﻘﺔ وﺗﺤﺪﻳﺪ اﻟﻨﻘﺎط اﻟﺤﺮﺟﺔ ﻓﻲ ﻣﺮﺣﻠﺔ ﺗﺠﻤﻴﻊ اﻷﻟﺒﺎن وﺗﻮزﻳﻌﻬﺎ  ﻓﻲ (اﻟﻬﺎﺳﺐ)اﻟﻨﻘﺎط اﻟﺤﺮﺟﺔ 
 ﻟﻨﻘﺎط اﻟﺤﺮﺟﺔﻧﻈﺎم ﺗﺤﻠﻴﻞ اﻟﻤﺨﺎﻃﺮ واﻟﺘﺤﻜﻢ ﻓﻲ ا درﻣﺎن وذﻟﻚ ﺗﻤﻬﻴﺪا ﻟﻤﻌﺮﻓﺔ إﻣﻜﺎﻧﻴﺔ ﺗﻄﺒﻴﻖ
، أﺟﺮﻳﺖ اﻟﺪراﺳﺔ ﻋﻠﻰ ﻋﻴﻨﺎت ﻋﺸﻮاﺋﻴﺔ ﻣﻦ ﻣﺰارع اﻷﻟﺒﺎن ﺣﻴﺚ ﺗﻢ ﻣﺘﺎﺑﻌﺔ اﻟﻠﺒﻦ ﻣﻦ (اﻟﻬﺎﺳﺐ)
  ﺑﻐﺮض اﻟﺘﺤﻠﻴﻞع  اﻟﻤﺴﺘﻬﻠﻚ،ﺣﻴﺚ ﺗﻢ ﺟﻤﻊ ﺛﻤﺎﻧﻴﺔ وﺛﻼﺛﻮن ﻋﻴﻨﺔ ﻟﺒﻦ ﻣﻦ ﺧﻤﺲ ﻣﺰارإﻟﻲاﻟﻤﺰرﻋﺔ 
  .اﻟﺒﻜﺘﻴﺮي 
 ﻓﻲ اﻟﻨﻘﺎط اﻟﺤﺮﺟﺔ  ﻧﻈﺎم ﺗﺤﻠﻴﻞ اﻟﻤﺨﺎﻃﺮ واﻟﺘﺤﻜﻢﻟﻤﻌﺮﻓﺔ إﻣﻜﺎﻧﻴﺔ ﺗﻄﺒﻴﻖ ﻣﺘﻄﻠﺒﺎت ﻣﺎ ﻗﺒﻞ    
 ﻣﺮﺣﻠﺔ اﻻﺳﺘﺒﻴﺎن أم درﻣﺎن، أﺳﺘﻬﺪف  ﻣﻨﻄﻘﺔ ﻣﺰرﻋﺔ ﻟﺒﻦ ﻓﻲ001،ﺗﻢ أﺟﺮاء اﺳﺘﺒﻴﺎن ﻋﻠﻲ (اﻟﻬﺎﺳﺐ)
.  ﻓﻲ ﺗﺠﻤﻴﻊ اﻟﻠﺒﻦ وﻣﺴﺘﻮي ﻧﻈﺎﻓﺔ اﻟﻤﺰرﻋﺔ،ﻣﺮﺣﻠﺔ اﻟﺘﻮزﻳﻊاﻟﻤﺴﺘﺨﺪﻣﺔ اﻷواﻧﻲاﻟﺤﻼﺑﺔ وﺗﺠﻤﻴﻊ اﻟﻠﺒﻦ، 
ﺗﺪﻧﻲ ﻧﻈﺎﻓﺔ ،ﻋﺪم ﺗﻮﻓﺮ اﻟﻤﻴﺎﻩ،ﻲﻧﻮﻋﻴﺔ اﻟﻤﺒﺎﻧ ﻣﻦ ﻨﻄﻘﺔ اﻟﻤﻓﻲأوﺿﺢ اﻻﺳﺘﺒﻴﺎن ﺗﺮدي ﺣﺎﻟﺔ اﻟﻤﺰارع 
 اﻟﺤﺸﺮات، ﺗﺪﻧﻲ اﻧﺘﺸﺎرﺗﺮاآﻢ ﻣﺨﻠﻔﺎت اﻟﺤﻴﻮاﻧﺎت وﺑﺎﻟﺘﺎﻟﻲ ،اﻟﻤﺰرﻋﺔ واﻟﺤﻼﺑﻴﻦ ﻋﻠﻰ ﺣﺪ ﺳﻮاء
أﻣﻲ ﺑﺎﻟﺘﺎﻟﻲ %  83 و اﺑﺘﺪاﺋﻲﻣﻦ اﻟﺤﻼﺑﻴﻦ ﺗﻌﻠﻴﻤﻬﻢ % 34اﻟﻤﺴﺘﻮى اﻟﺘﻌﻠﻴﻤﻲ ﻟﻠﺤﻼﺑﻴﻦ ﺣﻴﺚ وﺟﺪ أن 
  .اﻷﻟﺒﺎنﺗﻮزﻳﻊ ﻗﻠﺔ ﻣﻌﺮﻓﺔ اﻟﺤﻼﺑﻴﻦ ﻟﻘﻮاﻋﺪ اﻟﺴﻼﻣﺔ واﻟﻨﻈﺎﻓﺔ أﺛﻨﺎء اﻟﺤﻼﺑﺔ و
 ﺧﻼل اﻟﺘﻮزﻳﻊ ﻋﻤﺪت اﻟﺪراﺳﺔ ﻷﺧﺬ ﻋﻴﻨﺎت ﻣﻦ اﻟﻠﺒﻦ ﻣﻦ  ﻣﻦ ﺗﻐﻴﺮاتﻟﻤﻌﺮﻓﺔ ﻣﺎ ﻳﺤﺪث ﻟﻸﻟﺒﺎن     
ﻗﻴﺎس درﺟﺔ اﻟﺤﺮارة ﻟﻌﻴﻨﺎت اﻟﻠﺒﻦ وآﺎﻧﺖ : وهﻲ.  وأﺟﺮاء ﻋﺪد ﻣﻦ اﻻﺧﺘﺒﺎرات ﻋﻠﻴﻬﺎﻧﻘﺎط ﻣﺨﺘﻠﻔﺔ
 درﺟﺔ ﻣﺌﻮﻳﺔ ﻋﻠﻲ ﻣﺪى زﻣﻦ اﻟﺘﻮزﻳﻊ وآﺎن اﻷس 83 درﺟﺔ ﻣﺌﻮﻳﺔ وﺑﻴﻦ 92 ﺑﻴﻦ ﺗﺘﺮاوح
 ﻣﻤﺎ ﻳﺰﻳﺪ ﻓﺮﺻﺔ ﻧﻤﻮ اﻟﺒﻜﺘﻴﺮﻳﺎ اﻟﻤﻤﺮﺿﺔ وﻏﻴﺮ اﻟﻤﻤﺮﺿﺔ 48.6 و84.6اﻟﻬﻴﺪروﺟﻴﻨﻲ ﻳﺘﺮاوح ﺑﻴﻦ 
 وﺣﺪة 44.3  .×0101 و 701×21.1 ﺗﺮاوح ﺑﻴﻦ ﻣﺮﺗﻔﻊ ﺣﻴﺚ آﺎنﻌﻴﻨﺎت  ﻟﻤﻌﻈﻢ اﻟاﻟﻌﺪ اﻟﺒﻜﺘﻴﺮي .
  . ﻟﻠﻤﺴﺘﻌﻤﺮات ﻣﻜﻮﻧﺔ
آﺬﻟﻚ ﺗﻢ أﺟﺮاء ﻋﺪ ﻟﺒﻜﺘﺮﻳﺎ اﻟﻜﻠﻮﻓﻮرم ﻟﻤﻌﺮﻓﺔ درﺟﺔ اﻟﻨﻈﺎﻓﺔ ﻓﻲ اﻟﻤﺰرﻋﺔ وﻧﻈﺎﻓﺔ اﻟﺤﻼﺑﻴﻦ وﻣﺪى      
 ﺣﻴﺚ اﺳﺘﺨﺪﻣﺖ ﻃﺮﻳﻘﺔ أآﺜﺮ اﻷرﻗﺎم ﻧﻈﺎﻓﺔ اﻟﺒﻴﺌﺔ اﻟﻤﺤﻴﻄﺔ ﺑﺎﻟﻠﺒﻦ ﻟﺤﻴﻦ وﺻﻮﻟﻪ ﻟﻠﻤﺴﺘﻬﻠﻚ
 ﻣﻦ ﻣﻠﻴﻤﺘﺮ 001 ﻟﻜﻞ 0041اﻟﻜﻠﻮﻓﻮرم وهﻲ   ،أﻋﻄﺖ آﻞ اﻟﻤﺰارع ﻧﺴﺒﺔ ﻋﺎﻟﻴﺔ ﻣﻦ ﺑﻜﺘﺮﻳﺎإﺣﺘﻤﺎًﻻ
  . ﻦاﻟﻠﺒ
 و ﻣﻦ ﻧﻘﺎط ﻣﺤﺪدة ﻋﻠﻲ ﻃﻮل ﺳﻠﺴﻠﺔ اﻟﺘﻮزﻳﻊ ﻟﻌﺰل ﺑﻜﺘﺮﻳﺎ  آﻤﺎ أﺧﺬت ﻋﻴﻨﺎت ﻟﺒﻦ ﻣﻦ اﻟﻤﺰرﻋﺔ     
وﺣﺴﺎب اﻟﻌﺪ اﻟﺒﻜﺘﻴﺮي ﻟﻬﺎ ﺣﻴﺚ . اﻟﻤﻜﻮرات اﻟﻌﻨﻘﻮدﻳﺔ اﻟﺬهﺒﻴﺔ ﻟﻤﻌﺮﻓﺔ درﺟﺔ اﻟﻨﻈﺎﻓﺔ ﻓﻲ ﺗﺪاول اﻷﻟﺒﺎن
ﺗﻢ  وﺣﺪة ﻣﻜﻮﻧﺔ ﻟﻠﻤﺴﺘﻌﻤﺮات ،89.1×601 وﺑﻴﻦ07.8×201أﻋﻄﺖ اﻟﻌﻴﻨﺎت ﻋﺪد ﻳﺘﺮاوح ﺑﻴﻦ 
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 ﻷﻧﻮاع أﺧﺮى ﻣﻦ اﻟﻤﻜﻮرات ﺑﺎﻹﺿﺎﻓﺔﻋﺰﻟﻬﺎ ﻣﻦ أﻏﻠﺐ اﻟﻌﻴﻨﺎت  ﻣﻦ ﻣﻌﻈﻢ اﻟﻤﺰارع  ﺗﺤﺖ اﻟﺪراﺳﺔ 
  .اﻟﻌﻨﻘﻮدﻳﺔ
آﺬﻟﻚ أﺟﺮﻳﺖ اﻻﺧﺘﺒﺎرات اﻟﺒﻴﻜﺘﺮوﻟﻮﺟﻴﺔ ﻋﻠﻰ ﻋﻴﻨﺎت اﻟﻠﺒﻦ ﻟﻤﻌﺮﻓﺔ أﻧﻮاع اﻟﺒﻜﺘﻴﺮﻳﺎ اﻟﻬﻮاﺋﻴﺔ      
  .ﻴﺮﻳﺎ اﻟﻤﻮﺟﺒﺔ ﻟﺼﺒﻐﺔ ﺟﺮامﺘﺗﻢ ﻋﺰل ﻋﺪد  ﻣﻦ أﻧﻮاع  اﻟﺒﻜﺘﻴﺮﻳﺎ اﻟﺴﺎﻟﺒﺔ ﻟﺼﺒﻐﺔ اﻟﺠﺮام و اﻟﺒﻜ.اﻟﻤﻌﺰوﻟﺔ
 (اﻟﻬﺎﺳﺐ) واﻟﺘﺤﻜﻢ ﻓﻲ اﻟﻨﻘﺎط اﻟﺤﺮﺟﺔ  ﻧﻈﺎم ﺗﺤﻠﻴﻞ اﻟﻤﺨﺎﻃﺮ ﺗﻢ ﺗﻘﻴﻴﻢ اﻻﺣﺘﻴﺎج ﻟﻤﺘﻄﻠﺒﺎت ﻣﺎ ﻗﺒﻞ      
ﺗﻢ اﻗﺘﺮاح ﻧﻘﻄﺘﻴﻦ ، ﺎﺳﺘﺨﺪام ﺷﺠﺮة اﻷﺳﺌﻠﺔ اﻟﻤﺘﺴﻠﺴﻞﻣﻦ ﺧﻼل اﻟﺪراﺳﺔ ﺑﻴﻨﻤﺎ اﻟﻨﻘﺎط اﻟﺤﺮﺟﺔ ﺣﺪدت ﺑ
ﻨﻘﻄﺔ اﻟﺤﺮﺟﺔ اﻻوﻟﻰ آﺎﻧﺖ اﻟﺘﺤﻜﻢ ﻓﻲ ﻧﻈﺎﻓﺔ ﺣﺮﺟﺘﻴﻦ ﻟﺴﻠﺴﻠﺔ ﺗﻮزﻳﻊ اﻟﻠﺒﻦ ﻓﻲ ﻣﻨﻄﻘﺔ أم درﻣﺎن اﻟ
  .اﻧﺘﺎج اﻟﻠﺒﻦ اﻟﺨﺎم ﻗﺒﻞ اﻟﺘﻮزﻳﻊ ﺑﻴﻨﻤﺎ اﻟﻨﻘﻄﺔ اﻟﺤﺮﺟﺔ اﻟﺜﺎﻧﻴﺔ آﺎﻧﺖ اﻟﺘﺤﻜﻢ ﻓﻲ درﺟﺔ ﺣﺮارة اﻟﻠﺒﻦ
ﻟﻀﻤﺎن  ﺒﻴﻄﺮﻳﺔﺔ واﻟﻴ اﻟﺼﺤاﻟﺴﻠﻄﺔ ﺗﺤﺖ اﻟﺮﻗﺎﺑﺔ ﻣﻦ  ﺗﻮزﻳﻊ اﻷﻟﺒﺎنﻮﺿﻊﻣﻦ اﻟﻤﻬﻢ ان ﻳ        
 .وﺻﻮل ﻟﺒﻦ ﺻﺤﻲ ﻟﻠﻤﺴﺘﻬﻠﻜﻴﻦ
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Table (9):  Different biochemical reaction of isolated from milk distribute samples in Omdurman province 
+: positive reaction     _: negative reaction        R: Rod            S: Sphere           F: Fermentation             O: Oxidation   
 
Gram reaction Shape Motility Growth in air Catalase Oxidase Glucose Carbohydrates 
(F/o/-) 
Bacteria group 
_ R + + + _ + F Enterobacteria spp. 
_ R + + + _ _ F Arcobacter spp. 
_ R _ + + + + F Pasteurella spp 
_ S _ + + + + O Neisseria spp 
_ S _ + + + _ F Branhamella spp 
_ R + + + + + F Vibrio spp. 
_ R _ + + + _ O Pesudomans spp 
_ R _ + + + _ F Moraxella spp 
_ R _ + + + + F Actinobacills spp 
_ R _ + + + + F Aermonas spp. 
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Table (10): Isolate of gram negative bacteria from milk distribute samples in Omdurman province 
 
Sugar test Gram 
Reaction 
Catala
se 
Oxi
dase 
Oxidatio
n 
Fermenta
tion test 
Motility Urea
se 
test 
Citra
te 
test 
Methy
l Red 
test 
Indo
l test 
Voges-
proskau
er test 
Gluco
se 
Sucro
se 
Lacto
se 
Manit
ol 
Salici
n 
Organisms tested 
_ + _ F M _ _ + + _ + + + + _ E.coli 
_ + _ F M + + _ + + + _ + + _ Serratia 
marcescens 
_ + _ F M _ _ + + _ + + _ + _ E.hermannil 
_ + _ F M _ + _ _ + _ + _ + _ Arcobacter 
Cryaerophils 
_ + _ F M _ _ + + _ + + _ _ _ Liclerici.adcarbox
ylate 
_ + _ F M + + _ _ _ _ _ + + _ Serratia 
plymuthica 
_ + + 
 
F N.M + + _ _ _ + _ _ _ _ Pasteurella 
haemolytica type 
A 
_ + _ F M + _ + _ _ _ _ + + _ Protues mirabilis 
+: positive reaction     _: negative reaction        F: Fermentation   M:Motili      N.M:NonMotili       
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Table (10-1): Isolate of gram negative bacteria from milk distribute samples in Omdurman province 
Sugar test Gram 
Reaction 
Catal
ase 
Oxida
se 
Oxidatio
n 
Ferment
ation test 
Motilit
y 
Urea
se 
test 
Citrat
e 
test 
Met
hyl 
Red 
test 
Indol 
test 
Voges-
proskau
er test Gluco
se 
sucros
e 
lactos
e 
mannt
iol 
salici
n 
Organisms tested 
_ + + O N.M _ + _ _ _ + _ _ _ _ Neisseria 
flavesces 
_ + + F N.M _ + _ + _ _ _ _ _ _ Branhamellacatar
rhalis 
_ + + F M + + _ + _ + _ + _ _ Vibrio harveyi 
_ + + F N.M +W + _ + _ + + + _ _ Pasteurella 
pneumotropica 
_ + _ F M + + + + _ + + + + _ Protus morganii 
_ + + F M _ + _ + _ _ + + _ _ Pesudomans 
alcaligenes 
_ + + F M _ + _ _ _ + _ + + _ Vibrio furnissii 
_ + + F M +W + _ _ _ + _ + + + Vibrio fluvialis 
 +: positive reaction     _: negative reaction       F: Fermentation      O:Oxidation      M:Motili       N.M:NonMotili       W:Weak reaction 
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Table (10-2): Isolate of gram negative bacteria from milk distribute samples in Omdurman province 
+: positive reaction     _: negative reaction         F: Fermentation       O:Oxidation    M:Motili       N.M:NonMotili      W:Weak reaction 
   
Sugar test Gram 
Reactio
n 
Catal
ase 
Oxidas
e 
Oxidation 
Fermentatio
n test 
Motilit
y 
Ureas
e 
test 
Citrat
e 
test 
Meth
yl 
Red 
test 
Indo
l 
test 
Voges-
proskau
er test 
Glucos
e 
sucros
e 
lactose mannti
ol 
salici
n 
Organisms 
tested 
_ + + F N.M _ + _ _ + _ _ + + _ Moraxell 
urethralis 
_ + + O N.M _ + _ _ _ + _ _ _ _ Pseudomonas 
vesicularis 
_ + + F M _ + _ + + + + + _ + Vibrio 
anguillarum 
_ + + F M +W + _ + _ + + _ _ + Vibrio mimicus 
_ + + F M _ + _ + + + _ _ _ + Vibrio 
alginolyticus 
_ + + F M _ + _ + + + + _ _ _ Vibrio chlerae 
_ + + F N.M + + _ _ _ + _ + + + Actinobacillus 
 lignieresii 
_ + + F N.M _ + _ _ _ + _ + + + Aeromonas 
salmonrcida 
